'p -particle phase relative to the accelerIn the present paper it is shown that the influ-ating voltage. ence of the ionization loss in the foil on the longiIf the parameters of the synchronous particle tudinal motion consists of the synchronous phase (whose revolution frequency is exactly equal to the shift followed by the phase oscillation amplitude accelerating voltage frequency fo at the moment) compression.
The foil plane forms an angle Of 45" to the h01-i-only depends on the magnetic P eld structure and the foil is places on the fixed azimuth and is moved of accelerator. ~h~~ we obtain the following exalong the radius. The SEM influence on the transvkrsal motion of the beam part'lcles is analyzed in the [3] . The SEM influence on the longitudinal beam particle motion cles Pasing through the SEM have a lower e n e r a Emergence of the term AW < eV on the rightgain because Of the ionization loss in the SEM. hand side of the equation can be interpreted = a
The value of the e n e r a loss A w depends (for the change of the synchronous phase, the expression chosen foil) on the beam energy. It is 3 t 10 keV for which now will be per revolution and makes up a considerable part of the synchronous particle energy gain eV cos cps When the accelerated particles do not pass through the foil their full energy E changes as [5] In the presence of ionization loss equation (1) to = eVcoscp -A W . 
coscps = -
The both terms on the right-hand side of ( 5 ) are positive. Thus, ionization loss causes the in-(1) creasing of coscps, i.e. the decreasing of the phase stability region. Therefore, the phase oscillation amplitudes have to change. To verify this conclusion the numerical solution without energy losses, and after gaining the enof the equation (4) was done. The computer pro-ergy of 654 MeV they begin to interact with the gram LONMOT [6] was used with the real mag-foil and to lose 10 keV per revolution. The signifinetic field and the real accelerating voltage fre-cant damping of the phase and energy oscillations quency dependence on time. is seen. Two modes of the acceleration process were
In fig. 4 -b the results of the similar calculation investigated -slow (coscps = 0.003) and fast are shown for other initial energy 649 MeV.
(coscps = 0.17). In fig. 1 the particle with the Thus, we can conclude, that the influence of the initial energy 650 MeV and the initial phase 65" interaction between accelerated particles and the is accelerated in the slow mode with dee voltage foil on the phase motion consists in 15 kV. In fig. 1-a the particle is accelerated with-- the shift of the synchronous phase, A'PS which out ionization loss, while in fig. 1 -b the energy increases with the energy losses; loss is 10 keV per revolution. Obviously, the syn--the change of the phase oscillation amplitude. chronous phase is changed and the phase oscilla-For the slow acceleration process small amplitudes tion amplitude decreases.
(less then Acps) axe increased but the large ones In fig. 2 the same process is shown, but for the are decreased, i.e. the amplitude spectrum is cominitial Dhase 900.
pressed. For the fast acceleration all amplitudes this case the svnchronous --amplitude increases.
In both above cases the value of energy losses in the acceleration process was fixed. The real situation, when the SEM is used for measuring, is different. At first the particles are accelerated without passing through the foil, but after gaining some radius (energy) they begin to pass through the foil and lose the energy. At the transition from acceleration without losses to acceleration with losses the phase oscillation parameters should be changed. It is 'obviously from the qualitative considerations that the osEillation amplitudes smaller than the synchronous phase shift should be increased and large ones should be decreased.
In fig. 3 the results of modelling this process are shown. In fig. 3 -b the particle with the initial phase 90" is accelerated in the slow mode, at first it does not pass through the foil. Its oscillation amplitude is small. When its energy reaches 651 MeV the energy losses of 20 keV are introduced. The synchronous phase then moves to 40", and the oscillation amplitude is increased. The results of such a manipulation with the particle of the 65" initial phase are shown in fig. 3-a. In fig. 4 -a the results of the same calculation are shown for the fast mode (coscps = 0.17) of acceleration of a number of the particles with initial phases from 20" to 100" and initial energy 650 MeV. At first the particles are accelerated tude. It can be explained by the phase with which the particle comes to the foil. For the slow acceleration this phase is always almost equal to the synchronous one. For the fast acceleration this phase depends on the oscillation amplitude, but it is always found at that part of the phase trajectory, where the phase and the energy are increased.
The influence of the ionization loss in the foil may be significant in the multiturn injection of heavy ions with a stripping foil. 
